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S1.1 Substance properties
For the fugacity ratio calculation based on the Whitman two-film model (Bidleman and McConnell, 1995) , the Henry's law constant was corrected for the sea water temperature and the salt water (by the Setschenow constant, e.g., Zhong et al., 2012) . Table S1 . References of physico-chemical properties used. H = Henry's law constant, dU aw = enthalpy of water-air phase change, K S = salting-out (Setschenow) constant. Substances addressed: see main text.
PAHs
PCBs OCPs PBDEs H Bamford et al., 1999 Li et al., 2003 Cetin et al., 2006 Cetin and Odabasi, 2005 Tittlemier et al., 2002 dU aw Bamford et al., 1999 
S1.2 Analytical quality assurance parameters
S1.3 Vertical flux calculations by micrometeorological techniques
Two micrometeorological methods, the aerodynamic and the eddy covariance technique, have been applied to derive turbulent vertical gaseous organics fluxes (F c , in ng m -2 s -1 ). According to the aerodynamic method (Hicks et al., 1987; Kuhn et al., 2007) , F c is the product of the vertical difference of gaseous organics concentration, c z (ng m 
where z 2 and z 1 are the heights of inlets of gaseous organics' sampling (1.05 m and 2.80 m, see section 2.1). The transfer velocity, a measure of the vertical turbulent (eddy) diffusivity between z 2 and z 1 , is simply the inverse of the aerodynamic resistance, R a (s m -1 ), against the vertical transport:
where  is the von Karman constant (= 0.4), u  is the friction velocity (in m s
the relative height (in m), and d = 0.34 m is the zero-plane displacement height for the Selles Beach site, derived by the eddy covariance technique. Applying the Monin-Obukhov similarity theory (Monin and Obukhov, 1954) for the mathematical description of turbulent transport in the atmospheric surface layer, a characteristic length scale, the Obukhov length L (in m; Obukhov, 1948) is the quantitative measure of the relation between dynamic (friction) and thermal (buoyancy) forces which drive the turbulent transport, 
S1.4 Non-steady state two-box model
A non-steady state 2-box model was applied to test the hypothesis that the diurnal variation of POP concentrations in air during 6-10 July is explained by local processes, namely the combination of volatilisation from the sea surface and atmospheric mixing depth.
The model simulations for the period 6-10 July 2012 were initialised by observed surface seawater concentrations, c w (Table 2) , and modelled marine boundary layer depths (Lagrangian dispersion model; see Section 2.2). Temperature and wind speed data were taken from measurements at the site (Cretan north coast). Winds were on-shore throughout the simulated period. Input data are listed in Table S3 . Gaseous air and seawater concentrations and the air-sea exchange flux, F aw , are output.
Substances for which input data were incomplete or insufficient observational data were available (model evaluation) were not simulated. Upon input, simultaneous measurements of air and seawater concentrations are lacking for HCH and 3-ring PAHs (see Section 2.5) and some physic-chemical properties are lacking for PeCB. Insufficient air concentration and flux measurements during 6-10 July are available for DDE. Input parameters for the 2-box model are listed in Table S3 . The biogeochemical parameters had been used earlier to simulate the air-sea exchange of a PAH in the same region (Mulder et al., 2014) . 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
S2 Results
S2.1 Meteorological situation
During 2-11 July 2012 the Aegean was mostly influenced by northerly, and in its northern part easterly advection over the Marmara Sea as part of a cyclonic system which resided over The local wind direction, however, was almost thoroughly from the west (270°), within a quite narrow range (259°; averages during individual sampling periods given in Fig. S2 ). Only winds between 270° and 40° (condition for onshore winds) could be considered for the evaluation of turbulent vertical fluxes, F c , from and to seawater. All individual sampling periods with more than 10% of the time outside this wind sector were rejected (nights 3-4 July, 4-5 July, 6-7 July, 7-8 July, 8-9 July, 9-10 July, 10-11 July). 
S2.2 Transfer velocity
The time series of turbulent transfer velocity, v tr , at Selles Beach, derived from micrometeorological measurements by eddy covariance technique (sections 2.4, S1.3), is shown in Fig. S3 . winds from the sea (onshore winds between 270° and 0°) could be considered for suitable fetch conditions, data of the nights 3-4 July and in the period 6-11 July have not been used for calculations of vertical fluxes. Values of transfer velocity range between approx. 2.5 and 7.5 cm s -1 , and -since turbulent transport at Selles Beach was dominated by dynamic forces, v tr data mirror more or less those of horizontal wind speed (see Fig. S2 ). 
S2.3 Atmospheric concentration and flux data
4-5 July N n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.5-6 July N n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
S2.5 Model predicted concentrations and air-sea exchange flux
During the period 6 ̶ 10 July, Crete was under influence of a constant northerly flow during day and night without change of air mass (see above, S2.1).
Many pollutants showed pronounced night-time maxima: c day /c night = 0.3 ̶ 0.5 for HCH isomers, 0.6 ̶ 0.7 for ACE, PHE, DDE and PCB52. For other species this was less pronounced or no day/night trend was observed (c day /c night = 0.8-0.9 for PCB28, FLT, PYR, 1.1 ̶ 1.3 for PBDEs) (Fig. 1) .
During on-shore advection many contaminants' concentrations were influenced by BL depth, as indicated by anti-correlation with PAHs and OCPs (except DDE; r = -0.76 ̶ -0.37 i.e., significant for α-HCH on the p < 0.05 confidence level, t-test). BL depth was not correlated with PCBs' and DDE concentrations (│r│ < 0.45). These findings indicate sea surface sources.
Using the 2-box fugacity model (above, S1.4), air-sea mass exchange fluxes, F em , in the range -1000 ̶ +10 ng m -2 h -1 (positive defined upward) and atmospheric concentrations fed by F em only in the range 0.01 ̶ 2.2 ng m -3 are simulated (Table S7) . c.
